Background
Introduction
Transgender women are socially excluded by the general community [1] , which results in considerable psychological challenges. They usually suffer from mental health disorders such as psychological distress, and they may even resort to committing suicide [2] [3] . Previous literature has reported that 80% of transgender women with gender dysphoria had a history of mental illness [4] . Depression is one of the most common disorders of psychological distress. The lifetime prevalence rate of depression in transgender women is disturbingly high, ranging from 48% to 62% [5] [6] [7] . A significant amount of research has revealed that transgender people experience higher levels of depression than the general population [8] .
Several models have been used to understand the factors that can lead to depression in transgender women. The socio-ecological model shows that the variables that are proposed to predict depression in transgender women can be categorized into interpersonal factors (such as social support and sex partnership), intrapersonal factors (such as demographic characteristics, transition status and self-efficacy) and structural-level factors (such as social discrimination) [9] . According to the minority stress model [10] , individuals who are of a sexual or gender minority may be rejected by family members, friends, and general society rather than being acknowledged, advocated, and supported. As a result, transgender individuals are more susceptible to receiving discrimination than are gay men, lesbians and bisexuals [11] . Transgender women in particular are more likely than transgender men to be evicted from their homes due to family discrimination [12] . The minority stress model also indicates that discrimination increases the rate of depression in the transgender population [10] . As a result, transgender women's depression may be a result of discrimination, as reported in previous studies [13] [14] .
Transgender individuals are exposed to a variety of psychosocial challenges and have been found to be at an increased risk of loss of social support [8, 15] . Social support is defined as the provision of resources from others that are perceived to be helpful to the recipient and is the mechanism through which partners affect each other's health and behavior [16] . Based on previous studies [8, 17, 18] , social support seems to positively affect transgender individuals' psychological well-being and the smoothness of their gender transition. However, social support for transgender individuals is quite scarce [17] . Transgender individuals with less social support might address psychological challenges more negatively, which may elevate their risk of developing depression [18] [19] .
Just as social support seems to significantly affect depression among transgender women, intrapersonal factors, such as self-efficacy, also appear to have an effect on the assessment of stressful situations, according to classical stress models elaborated by Lazarus and Folkman [20] . Studies on self-efficacy have yielded various findings with regard to how self-efficacy affects individuals' distress. Self-efficacy is the positive capacity of an individual to manage stress and serves as a self-regulatory function by providing individuals with the capability to adapt their own thoughts and actions according to their environment [21] . Transgender individuals with higher self-efficacy are more likely to positively cope with the gender transition and have a lower likelihood of being depressed due to the adverse effects of gender transition.
Moreover, an individual's transition status (such as the time spent living as a transgender women or the transition process) and sex partnership (such as having a regular partner or a casual partner or performing commercial sex work) as well as demographic characteristics may be related to depression. Previous studies have indicated that the longer transgender individuals were in their transition status, the more negative health outcomes they reported [17] . However, most recent studies have focused on transgender individuals' hormone therapy, which is associated with their mental health [22] . These studies emphasize that sex partnership, including primary partners and outside partners, may influence sexual behavior choices for transgender individuals [16, 17] and may subsequently result in feelings of depression among these individuals. It is also well known that the high prevalence of sex work among transgender women is an important factor related to depression in these women [23] . A meta-analysis estimated that the rate of engagement in sex work among transgender women was 41.5% [14] . Another study revealed that nearly two-thirds (as many as 67%) of transgender women between the ages of 15 and 24 were engaged in sex work [23] .
Consistent with previous research, we hypothesized that transition status, sex partnership, greater exposure to transgender-related discrimination, lack of social support and low levels of selfefficacy would be associated with depression. However, few studies have investigated the effects of protective factors, such as self-efficacy, against depression among transgender women based on the socio-ecological model, and there is a scarcity of research on the mental health of Chinese transgender women. The aim of this study was to assess levels of depression in this population and to explore how interpersonal factors (such as social support and sex partnership), intrapersonal factors (such as transition status and self-efficacy) and structural-level factors (such as social discrimination) influence depression among Chinese transgender women. This research will provide evidence regarding the identification of transgender women at high risk of emotional distress and will suggest effective management strategies to improve mental health among Chinese transgender women.
Methods

Study design and sample
A cross-sectional study was conducted in Shenyang from January 2014 to July 2014 using convenience sampling. This study was conducted in collaboration with the local non-governmental organization (NGO) that provides services for transgender women. Inclusion criteria included identifying as a transgender woman (any person who believed her male biological sex assigned at birth was in conflict with her gender identity), being at least 18 years old and living in Shenyang for at least three months. The faculty of the NGO provided the recruiting information in the community spaces and venues where transgender women congregated, including bars, nightclubs, beauty salons, street locations, health clinics, and community-based organizations as well as through their online website 'Liaoning MSM web'. Thus, the participants in this study were recruited through community-based organizations, grassroots support groups, community outreach, and personal referrals by other transgender individuals. Individuals who expressed interest in the research were screened for eligibility, and those who met the inclusion criteria received appointments to meet a research assistant at the project office or at another convenient space that provided privacy. A total of 209 male-to-female transgender women fitting the above-mentioned criteria were enrolled in the study.
Ethics Statement
The study protocol and informed consent form received ethics approval from the Committee on Human Experimentation of China Medical University. The transgender women who agreed to participate were asked to sign written informed consent forms and given face-to-face interviews by trained surveyors. Written informed consent concerning the conduct of the survey was obtained from each participant, with each participant using a nickname as a means of remaining anonymous. Each interview lasted approximately 20-30 minutes. Respondents were offered a gift card worth 50 Yuan (mobile phone rechargeable card) and a box of condoms to compensate them for their time and effort. The procedures followed were in accordance with and approved by the ethical standards of the Committee on Human Experimentation of China Medical University.
Measurements
Assessment of depression. Depression was assessed with the Zung Self-Rating Depression Scale (SDS) [24] , a standard assessment instrument using a four-point Likert scale that has been proven to accurately reflect subjective feelings of the severity of depression. The questionnaire, which has been validated and widely used in China, is composed of 20 questions with four possible responses: (1) never, (2) rarely/sometimes, (3) frequently and (4) always. Each item was scored from 1 to 4 according to severity. The raw score was standardized according to the following formula: standard score = int (1.25
Ã raw score). The higher the SDS score, the more serious the depression disorder. A total standard score of 50 was set as a cut-off point to indicate depression. The internal consistency of the scale was good (Cronbach's alpha = 0.95). Intrapersonal factors. Demographic characteristics: Demographic characteristics included age (<25, 25-29 or !30 years), gender (being entirely female or being androgynous), marital status (married or other, including unmarried/widowed/divorced/separated), educational level, and monthly income. Educational level was categorized as ' junior middle school or below', 'senior middle school' and '!college'. Monthly income (RMB) was classified as '<3000 Yuan', '3000-5000 Yuan', and '!5001 Yuan'. Gender was divided into two categories: 'entirely female' and 'androgynous'. The category 'entirely female' refers to individuals with a completely female gender identity; the category 'androgynous' refers to individuals with both masculine and feminine characteristics who identify as being mentally between a woman and a man.
Transition status: Questions regarding transition status covered the following topics: the period of living as a transgender woman, feminine dress during daytime (yes/no), breast augmentation surgery (yes/no), and hormone use (yes/no). 'Period of living as a transgender woman' described the length of time an individual had existed as a transgender woman (the period from when new gender presentation or behavior commenced to the point of investigation). The period of living as a transgender woman was categorized into ' 2 years', '3-4 years', and '!5 years'.
Self-efficacy: Self-efficacy was assessed by the adapted General Self-efficacy Scale (GSES) by Song Zhaoli [25] . The scale includes 10 items, and the responses range from strongly disagree (1) to strongly agree (4). The GSES was adapted from the English version [26] , and higher scores indicated higher levels of self-efficacy. This scale provides an overall summary score and has been shown to have high reliability (Cronbach's alpha = 0.909) and good validity.
Interpersonal factors. Sex partnership: Sex partnership categories included having a regular partner or a casual partner, selling sex or buying sex. Transgender women were considered to have 'regular partners' if they had a regular partner in the past month. Individuals were considered to have 'casual partners' if they had casual partners other than commercial sex partners in the past month. 'Selling sex' was defined as being paid for commercially selling sex in the past month. 'Buying sex' was defined as buying commercial sex in the past six months.
Perceived Social Support: Perceived social support was measured by the Multidimensional Scale of Perceived Social Support (MSPSS) [27] . All the items were rated on a scale from 1 to 7. A total mean score was calculated, with higher scores indicating greater perceived support. This scale has been widely used in China [28] . The Cronbach's alpha in this study was 0.935, indicating good reliability.
Structural-level factors. Perceived transgender-related discrimination from family, friends and society: Perceived discrimination was assessed with three questions: 'How serious is the discrimination from your family for being a transgender woman?'; 'How serious is the discrimination from your friends for being a transgender woman?'; and 'How serious is the discrimination from society for being a transgender woman?'. The responses for each item were (1) very serious/somewhat serious, (2) not sure, and (3) no discrimination at all.
Statistical analysis: The distributions of SDS scores among different categories of categorical variables were evaluated with t-tests and one-way analysis of variance (ANOVA) analyses. Correlations between the SDS scores and continuous variables were assessed using Pearson's correlation. All the continuous variables were standardized to avoid multicollinearity [29] before performing the regression analysis. Hierarchical multiple regression (HMR) analysis was conducted to test the incremental variance by a set of independent variables. The SDS scores were used as dependent variables, and the independent variables were entered in the following steps:
Step 1: demographic characteristics of the transgender women; Step 2: transition status; Step 3: sex partnership; Step 4: transgender-related discrimination;
Step 5: social support; and Step 6: self-efficacy. The analysis proceeded in stages by successively including several blocks of independent variables in the regression model. The blocks of variables entered in later stages were thus tested for their extra contribution after the contributions of previously entered variables had been removed. The relative importance of the variables retained in the final multiple regression models contributed to the variance in the SDS scores, which was represented as the standardized β. Standardized parameter estimates were used to make comparisons of the magnitudes of the associations across independent variables. The fit of the model was assessed with the R 2 value. Statistical analyses were performed with the Statistical Package for Social Science Version 11.5, and a twotailed probability value of less than 0.05 was considered to indicate statistical significance.
Results
Description of the participants
The baseline characteristics of the participants are presented in Table 1 . There were 209 sexually active transgender women in this study, of whom 131 (62. 68%) dressed in a feminine manner during the daytime, 37 (17.70%) used hormones, and 43 (20.57%) had a history of breast augmentation surgery. The mean age of the participants was 26.7±4.4 years old (ranging from 18 to 45 years old). The period of living as a transgender woman ranged from 1 year to 20 years, and the mean period of living as a transgender woman was 3.6±2.6 years. Overall, most transgender women (73.21%) had regular partners, and 55.50% of them had casual partners in the past month. More than half (56.94%) of the respondents were engaged in commercially selling sex in the past month. Approximately 17.70% of the interviewees bought sex in the past six months. The percentages of transgender women who experienced discrimination from family, friends and society were 70.33%, 31.10% and 75.12%, respectively. Transgender women who reported never experiencing discrimination from friends had much lower levels of depression than transgender women who had experienced discrimination from friends. In addition, the level of depression increased with the period of living as a transgender woman. For example, individuals who had lived as transgender women for five years or longer had a higher level of depression than those who had lived as transgender women for less than five years. Differences in monthly income and in whether individuals dressed femininely during the daytime, had breast augmentation surgery, sold sex, bought sex, or experienced family discrimination and social discrimination were not statistically significant.
Correlations between Depression and Related Factors
The results of the analyses for correlations between SDS scores and related factors are provided in Table 2 . Social support and self-efficacy were negatively correlated with SDS scores (P<0.01). The period of living as a transgender woman was positively correlated with SDS scores (P<0.05). Predictors of depression Table 3 shows the results of the hierarchical multiple regression models for SDS scores. Except for demographic characteristics, transition status and transgender-related discrimination (P Table 3 . The hierarchical multiple regression models of SDS. values for all variables of blocks 1, 2 and 4 were not higher than 0.05), sex partnership, social support and self-efficacy contributed significantly to the variance in depression scores. A total of 33.9% of the variance was explained by the final regression model. The R 2 changes indicated that the incremental variance explained by each block of variables was 2.5%, 4.3%, 16.6%, 3.3% 4.5%, and 2.7% for the demographic characteristics of transgender women, transition status, sex partnership, transgender-related discrimination, social support and self-efficacy, respectively. This study also indicated that the sex partnership of transgender women contributed most to the variance of SDS scores. In the final model of the HMR, the predictors of the extent of depression experienced by transgender women included whether the women had a regular partner or a casual partner and the extent of self-efficacy. In model 5, social support was also negatively associated with SDS scores.
Discussion
The results of this study revealed that a significant percentage of Chinese transgender women experienced high levels of depression (45.35%). This rate was much higher than the rates observed among Latina male-to-female transgender women who resided in Los Angeles, California (35.0%) [30] , men who had sex with men in Foshan (34.8%) and Mianyang in China (37.8%) [31] [32] and the Chinese general population in Xi'an (21.7%) [33] . Our result was consistent with previous studies that found that approximately half of transgender women reported depression during their lifetime [6, 8] . However, our result was significantly lower than that observed among transgender women in San Francisco (62.0%) [7] . Overall, depression appeared to be common among Chinese transgender women. Interventions focusing on depression among transgender women are therefore greatly warranted. In this study, the extent of the depression experienced did not rely solely on intrapersonal factors, such as the level of self-efficacy as perceived by individuals, but also on interpersonal factors such as sex partnership.
Among the independent variables examined in this study, sex partnership was comparatively important, which was indicated by a relatively high standardized β. Sex partnership played the most important part in explaining levels of depression, accounting for 16.6% of the observed variability in depression. Specifically, having a regular partner or a casual partner had robust associations with depression, whereas selling sex and buying sex were not associated with depression. With regard to regular partners, transgender women with regular partners in the past month suffered from higher levels of depression than those without regular partners did. The possible reasons may be that transgender women with regular partners may be anxious due to fear of losing their partners and, as a result, may have concealed their gender identity or presentation. Moreover, these transgender women may have experienced anxiety due to their partners' discrimination against them for being transgender. Furthermore, they were more likely to engage in unprotected anal intercourse (UAI) and were less likely to abstain due to the expectation of a concordant HIV status between partners and loyalty by both partners. This ideology was consistent with a previous study of MSM with regular partners [34] .
Having a casual partner also seemed to be significantly associated with depression, which was in accordance with a previous study [35] . Transgender women who had a casual partner in the past month were more likely to engage in high-risk sexual behaviors due to a lack of HIV status disclosure, limited HIV prevention and low social support. These factors resulted in an elevated risk of HIV among these individuals because sexual behavior with a casual partner could lead to the potential for HIV infection, resulting in extreme concerns about physical health and contributing to high levels of depression among these transgender women. In this study, approximately 79.43% of the transgender women were below the age of 30, were sexually active and were not often limited by social constraints and responsibilities [36] . Most of the participants engaged in risky behaviors, which contributed to concerns about HIV risk and an elevated risk of depression. Prevention efforts should target sex partnerships, especially for transgender women with regular or casual partners, and improve the understanding of relationship contexts and the way a regular or casual partner may influence depression.
An additional finding from this study was that self-efficacy was an important predictor of depression among transgender women, which supported previous studies that found that positive cognitive beliefs influenced the appraisal of stressful situations and psychological adjustment to challenges [37] . Self-efficacy is considered a crucial psychological construct that may influence a transgender individual's confidence during transition and when attempting to overcome the barriers to living with a new gender identity. Self-efficacy may also influence emotional reactions to stressful situations, in accordance with previous studies [38] [39] [40] [41] . Transgender women with a high sense of self-efficacy could control their negative emotions and strive for the positive aspects of transition when resources were threatened [22] . Additionally, they were able to compensate for transition-related stress and effectively take advantage of social support and resources to confront challenges and harassments. This ability allowed them to maintain positive emotions and address their distress.
Surprisingly, in the univariate analysis in this study, it was found that individuals who had lived as transgender women for a period equal to or more than five years had higher levels of perceived depression than those who had lived with the new identity for a shorter period of time. This result conflicts with the observations in Budge's study [16] . A possible reason was that a longer period of living as a transgender woman corresponded to a higher frequency of harassment encountered and a lower amount of available social support, resulting in feelings of depression. Additionally, transgender women who used cross-sex hormones exhibited higher levels of depression than those who did not use hormones, which also conflicted with the results of a previous study [42] . The reason for this might be that most Chinese transgender women confront barriers to accessing gender-related health care; consequently, most of them use hormones without instruction from doctors, which contributes to their depression.
The present study has the limitation that it is cross-sectional research. Therefore, one cannot derive conclusions about the causality of the associations observed between transition and depression. Additionally, the transgender women in this study were selected by convenience sampling, which might limit the generalizability of this study to other populations. However, despite the limitations, this study has notable strong points. First, research on Chinese transgender women has been scarce. Second, this study had a high response rate, most likely because face-to-face interviews facilitated the collection of information.
Conclusion
Chinese transgender women experience high levels of depression. The depression is best predicted by whether transgender women have a regular partner or a casual partner rather than by the women's transition status, demographic characteristics or the transgender-related discrimination they experience. Moreover, self-efficacy has positive effects on attenuating depression resulting from a gender transition. Interventions to reduce transgender women's depression would be likely to benefit from prioritizing prevention efforts to improve self-efficacy to cope with depression and from determining risky sex partnership network characteristics, especially for transgender women with regular or casual partners.
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